© S. Juszczyk, M. M. Nowak ISSN 2311-5149
EKOHOMIKA TA VIIPABJIIHH TAJTY3SIMU TA TIIAITPUEMCTBAMUA

Ompumano: 20.03.2015 p. Juszezyk S. Environmental protection cost and milk procurement cost differential for
Poland’s dairy cooperatives / S. Juszczyk, M. M. Nowak // Haykosi 3anncku HamioHasnb-
Horo yHiBepcutery «OcTpo3bka akaneMis». Cepist «ExoHOMika» : 30ipHHK HayKOBHX
npanp / pen. xom. : 1. JI. Maciynuk, O. 1. JIem’stHayk. — Octpor : BunaBaunrso Hario-
HaJbHOTO yHiBepcutery «OcTpo3bka akagemis», 2015. — Bumyck 28. — C. 53-58.

Ipopeyensosano: 03.04.2015 p.
Ipuiinamo oo opyky: 30.04.2015 p.

VIIK: 336.62
JEL-xknacugixayia: M 21
Stawomir Juszczyk,

Dr hab., Prof., Warsaw University of Life Sciences,
Faculty of Economic Sciences, Department of Economics and Enterprise Structure

Mirostawa Marzena Nowak,
Dr, Associate Professor, Jana Kochanowski University in Kielcach,
Piotrkow Trybunalski Campus, Faculty of Social Sciences, Department of Management

ENVIRONMENTAL PROTECTION COST AND MILK PROCUREMENT COST
DIFFERENTIAL FOR POLAND’S DAIRY COOPERATIVES

The objective was a description of environmental protection cost differentials for Poland’s dairy cooperatives taking into
account costs of milk procurement. The authors have concluded that the average dairy cooperative in Poland is experiencing
rising costs for environment protection inferring that the significance of these expenditures is also growing. The study
includes the years 2004-2010 and material consists of information obtained from the questionnaire interview and secondary
sources. Analyzing the relationship of these costs for the full period of the study, it was evident that environment protection
expenditures in relation to milk procurement more than doubled for the cooperatives studied — from 0.67 to 1.51%. This
suggests that expenditures pertaining to compliance with environmental regulations are important and undertaken projects
serve to neutralize pollution or prevent its occurrence.
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Caasomip IOmuxk,
dokmop eabinimoganuti, npogecop, Bapuiascokuil yHieepcumen npupooOHuyUX HAYK, (haxyivmen eKOHOMIYHUX HAYK,
Kagheopa ekoHOMIKY ma NIONPUEMHUYLKUX CIPYKIYD

Mupociaasa Mapuena Hosak,
dokmop, doyenm, ynigepcumem im. fna Koxanoscvrkozo 6 Kenvye,
¢inia y [lvomproei Tpubynanbcokomy, haxynvmem coyianbHUx HayK, Kagheopa MeHeO’CMEeHNny

JUOEPEHUIALIA BUTPAT MOJIOYHUX KOOIIEPATUBIB ITOJIBIII
HA OXOPOHY HABKOJIMIIHBOI'O CEPEJOBHMIIIA TA 3AKYHIBJIIO MOJIOKA

Mema cmammi nonseae y docniodxcenni oughepenyiayii gumpam MonouHux Koonepamugie Ioaviyi Ha 0XOpoHy HABKO-
JUUHBOSO Cepedosuya y CnieBIOHOWEHHT I3 UmMpamamu Ha 3aKynieno monoxa. byno ecmanoeneno, wo y cepeonvocma-
MUCMUYHOMY MOJOYHOMY Koonepamugi 6 Ilonvuji 6i06y8acmvCsi 3p0OCMAHHS GUMPAI HA OXOPOHY HABKOAUUHBOSO Cepeo-
osuwya, wjo o3Havac 8i0nosioHe 3pocmanis ix snauumocmi. Ilepioo docnioxncenns oxonnioe 2004—2010 poxu ma exarouae
iHghopmayito, ompumany 3 inmepa 1o | mopurhux pecypcis. [Ipoeedenutl ananiz noKazas, wo npoooeI’C 3a3HAUCHO20 Nepi-
00y HacmKka gumpam Ha 0XOPOHY HABKOTUUIHBO2O CepedosUa Y GUMPAMAax Ha 3aKynieuio MOIoKa 00CII0NCY8AHUX KOONe-
pamugie spocia oinvute, Hixe yosiui, — 6i0 0,67 0o 1,51%. Lle o3nauae éaxcaugicmos umpam, nos a3aHux iz 00mMpUMAHHAM
eKONI02IUHUX HOPM | 00800UMb Me, WO NPULHAMI NPOeKmu 3a0e3neuyioms Helmpanizayilo 3a0pyoOHeHHs YU 3anobicaoms
11020 30ilICHEHHIO.

Kniwouosi cnosa: sumpamu na 0Xopony HA8KOIUUHBO2O CepedosuUlyd, GUMPAmMuy Ha 3aKynienio MOIOKd, MOIOUHI KOOne-
pamueu.

Caasomup IOmuk,
dokmop xaburumuposaniulil, npogeccop, Bapwiasckuil ynueepcumem ecmecmeennbix HAYK,
Gakynbmem sKoOHOMUUECKUX HAYK, KAheOpa IKOHOMUKU U NPEONPUHUMAMENbCKUX CIPYKIYD
Mupociaasa Mapuena Hosak,
doxmop, ooyenm, ynueepcumem um. Ana Koxanosckoco 6 Kenvye,
¢unuan 6 Illemprose Tpubynanvckom, haxynvmem coyuanbhbix HAyK, Kagheopa MeHeodcMenma

JNOOEPEHIIUANUSA 3ATPAT MOJIOYHBIX KOOIIEPATUBOB ITIOJIBIIN
HA OXPAHY OKPYKAIOIIEM CPEJIbI U 3BAKYIIKY MOJIOKA

Lenv cmamvu cocmoum 6 ucciedosanuu oug@epenyuayuu pacxoo0os MoIouUHbIX Koonepamueos Ionvwu na oxpamy
OKpydHCcaioweli cpedbl 8 COOMHOWEHUU ¢ 3aMpamamu Ha 3aKynKy mMonoxa. bviio yemanosneno, umo é cpeonecmamucmu-
uecKoM MONOUHOM Koonepamuee 6 Ilonvuie ommeuaemcs pocm pacxo008 Ha OXpamy oKpydicaioujell cpeobvl, ymo o3Hauaem
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coomeemcmesyowuil pocm ux snavumocmu. Ilepuoo uccieoosanus oxeamvieaem 2004—2010 200vl u codepoicum ungopma-
Yuio, NOYYEHHYIO U3 UHMEPBLIO U BMOPULHBIX pecypcog. TIpogedennblll ananu3 noKasza, umo 6 meueHue YKa3aHHo2o nepu-
00a 001151 pacxo008 Ha OXPamy OKpyrcaiowell cpeovl 8 pacxooax Ha 3aKyNKy MOIOKA UCCTeOYeMblX KOONEPamueo8 bipocia
bonee yem 8ogoe, — om 0,67 do 1,51%. mo o3nauaem 6axcHocmv pacxo008, CEA3AHHBIX C COOMOOEHUEM IKONOSUUECKUX
HOPM, U OOKA3bIGAEM MO, YMO NPUHAMbLE NPOCKMbl 00ECNeYUsalon Helmpalu3ayuio 3a2psasHenis Ui npedomspauarom
e2o0 ocywjecmenenie.

Knioueswie cnosa: pacxoovl na oxpamy oxkpydicaroujeti cpeosl, pacxoobl Ha 3aKYNKY MOLOKA, MOIOUHbLE KOONEPAMUGY.

Introduction

Generally, food processing is a melding of multiple technologies which requires utilizing environmental
resources and discharging various substances into the air, water and soil as a result of various, individual and
complicated mechanical functions. Therefore, whenever its further development is considered, negative environ-
mental impact minimization is a prime concern. Using raw materials of plant or animal origin, food processors
— dairies included — become important participants regarding environmental changes» [10, 25]. It is worthwhile
to remember that a specific characteristic of dairy production is its dependence on environmental quality for its
commodity (milk) and its products i.e. environmental protection is not only a responsibility of the dairy industry,
it is its lifeblood [16]. Poland’s dairy industry has been adjusting for several years — conforming to hygienic and
veterinarian standards, processes pertaining to animal welfare, environmental protection — to regulations of the
European Union [7, pp. 77-87]. There are a multitude of possibilities for dairy plants to improve the environ-
ment; however those choices are dependent on financial resources, chosen environmental policy, production
capability, and also type of production. Even though environmental protection is seen as an essential goal in
modern industry, pro-environment activity is still seen as a liability; the main obstacle being high financial in-
vestiture [9, p.78].

Conversely, the dairy farmer views milk production from the perspective of relatively stable prices, poten-
tial incomeand regular payment throughout the year [20]. The profitability of milk production is dependent of
several variables such as herd size, production capability and type(extensive/intensive), dairy cattle yield, or
wholesale milk prices [13]. The price of milk is tied to its quality, and quality is a determining factor regarding
the profitability of milk production. Looking at the comprehensive costs scheme for dairy products, the com-
modity (milk) incurs between 40 and 75% of costs for dairy production [12].

Materials and Research Methodology

This study is a partial effect of research funded by Poland’s Ministry of Science and Higher Education under
Project No. NN112204539. The objective was a description of environmental protection cost differentials for
Poland’s dairy cooperatives taking into account costs of milk procurement. For establishing general costs of
environmental protection, the following categories were accepted:

* cooperative payments for air pollution emissions,

* cooperative payments for exceeding norms for air pollution emissions,

* cooperative payments for exceeding norms for noise emissions,

» expenditures for environmental protection investments,

* costs of solid waste management,

* costs of liquid waste discharge,

» costs for schooling employees in environmental protection,

* costs for schooling dairy farmers and shippers in environmental protection.

The study includes the years 2004-2010, and pertains to Poland’s operating dairy cooperatives as of January
1, 2004 i.e. 214 cooperatives; however, 50 of those cooperatives were undergoing fusions with other coopera-
tives or other significant organizational changes, thus were excluded from the study. The remaining 164 dairies
(76.64%) were listed according to their rising total assets value and every fourth cooperative (beginning with
position 2) were chosen for study. Forty cooperatives were included in the study list; however, only 32 coopera-
tive were able to provide complete and reliable data. Thus the study focused on 32 cooperative dairies which
functioned uninterruptedly throughout the study period, constituting 19.51% of total cooperative dairies in Po-
land as of the end of 2005.

In the individual years of the study period, the total number of functioning cooperative dairies in Poland
fluctuated and the study group constituted approximately 20% of functioning dairies of this type. As a result of
the study’s construct, the cooperative dairies in the study group were grouped in quartiles based on the volume
of raw milk procurement. Three quartiles were generated: I — cooperative dairies of lowest procurement (25%);
II — cooperative dairies of average (medium) procurement (50%); and III — cooperative dairies of highest pro-
curement (25%).
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Table 1
Limit values for each quartile separated due to the purchase of milk [million liters]
in the surveyed cooperatives in years 2004-2010

Year

Quartiles 2004 2005 2006 2007 2008 2009 2010

from to from to from To | From to from to from to from to

I 22.2 11.4 24.7 19.2 25.1 18.8 16.9
1I 223 | 649 | 115 | 52.0 | 248 | 647 | 193 | 640 | 252 | 648 | 189 | 544 | 17.0 | 53.1
111 65.0 52.1 64.8 64.1 64.9 54.5 532

Source: own research.

One of the more important line items for dairy cooperatives is milk procurement understood as the product of
the purchased volume and average wholesale price increased by transportation costs to a dairy. Table 2 presents
this data for this expressed as percentages, reflecting the classes of cooperative dairies based on procurement
volume.

The relationship of incurred environmental protection costs and milk procurement for small and medium
dairies was lowest in 2005 — 0.42% and 0.43%, respectively. For dairies of highest consumption, the indicator
value was lowest in 2008 (0.41%).

Furthermore, relationship studies comparing environment protection costs and milk procurement for first and
last years of the study indicate that cooperatives of Quartiles I and I1I saw falling indicators. The opposite was
found for cooperatives of medium milk volume procurement; in 2004 the relation indicator was 0.62% but in
2010, it rose to 5.67%. It appears that even after EU accession, these cooperatives were not overly concerned
with environment protection; some in fact simply ignored it.

Table 2
The Relationship of Environment Protection Costs (%) in Relation to Milk Procurement (100%)
in Considered Cooperatives per Quartile for the Years 2004-2010

Year Quartile Total
I I IIx
2004 1.14 0.62 0.67 0.67
2005 0.42 0.43 0.83 0.74
2006 0.89 4.94 0.57 1.35
2007 1.22 2.45 0.57 0.99
2008 0.77 3.25 0.41 0.87
2009 1.01 4.33 0.62 1.35
2010 0.92 5.67 0.55 1.51

Source: own research.

Yet accession to the European Union carried with it adapting to new legal requirements and financial restric-
tions forcing compliance which, in turn generated rising expenditures for environment protection in the years
2006-2010. The significant rise in expenditure indirectly confirms that it is best to expeditiously initiate changes
to earlier known requirements rather than ignore them, since those requirements may prove to be costlier later
on. Furthermore, market share may suffer because of competition from better prepared and more efficient enti-
ties. Analyzing the relationship of these costs for the full period of the study (see Table 3), it was evident that
environment protection expenditures in relation to milk procurement more than doubled for the cooperatives
studied —from 0.67 to 1.51%.

Table 3
The Relationship of Environment Protection Expenditures (%) in Relation to Milk Procurement (100%)
in Studied Cooperatives, 2004-2010

2004 2005 2006 2007 2008 2009 2010

Relationship of environment
protection expenditures % in 0.67 0.74 1.35 0.99 0.87 1.35 1.51
relation to milk procurement

Source: own research.
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Diligence in regard to the natural environment condition requires consideration of economic concerns. Main-
taining environmental values generates costs for their protection -- avoiding potentially much higher future
economic and social losses caused by environment pollution [1, 4, 5, 6]. Worth remembering that the costs of
compliance with environmental requirements continues their relevance with regard to production costs, as well
as milk procurement. This is confirmed by another publication where average expenditures for environment pro-
tection were analyzed for Poland’s dairy cooperatives for the years 2004-2010 (see Illus. 1) which demonstrated
that average dairy cooperatives in Poland incurred increasingly higher expenditures for environment protection,
proving that environment protection costs for this commercial sector are high and are rising at a significant rate

[11].

2000 . .
Average environment protection costs

1500 (thou. PLN) in studied dairy
cooperatives

1000
500 -] . I I M Przecietne koszty ochrony
o | | | | . . srodowiska [tys. zt] w badanych

2004 2005 2006 2007 2008 2009 2010 spotdzielniach mleczarskich

Ilustration 1 — Average Environment Protection Costs (thousands PLN) in
Studied Dairy Cooperatives for the Years 2004-2010

Source: see footnote 15.
Wholesale Milk Prices

In the first year after Poland’s accession to the European Union, wholesale milk prices rose over 20% and
remained at relatively stable levels during the next 3 years (2004-2006). During 2007-2009, Poland’s wholesale
milk prices experienced major fluctuation caused by abrupt changes inworld market milk and milk product
prices. In December of 2007, the wholesale price of milk was 1.32 PLN/ liter; 37% higher than at the beginning
of that year and the average price of milk was 15% higher than a year earlier. In 2008, the increased milk price
of a year earlier was corrected to just short of 0.90 PLN/ liter in December. Restraining falling wholesale milk
prices and their slow reversal started to occur in the 4" quarter of 2009 [15]. The milk prices continued rising
throughout 2010 and maintained through 2011. In December of 2011, for milk delivered for wholesale purchase,
producers were earning anaverage of 129.29 PLN/ hectoliter, i.e. over 9% more than for the previous year, ac-
cording to the Central Statistical Office of Poland. This level of price had not been noted since December 2007
[2].

Even though there were significantly higher prices in 2014, as compared to the previous year, a steady decline
in wholesale milk prices has been observed from the first months of the year. The average price in March floated
around 150.31 PLN/hl, 1% lower than in February but 20% higher for the same period in 2013. April delivered
another drop in price -- wholesale price was 145.47 PLN/hl, 3% lower than in March but 15% higher than in
April of 2013. May showed another 4% monthly price drop coming in at 139.89 PLN/hl but 11% higher than a
year earlier. In June, milk producers were getting 135.75 PLN/ 100 liters; 3% less than in May but 6.5% higher
than the year previous [23]. According to the Central Statistical Office, wholesale milk prices for August 2014,
were in the area of 1.28 PLN/liter; 4.3% less than for July and 3.6% less than August 2013.

Summation

The average dairy cooperative in Poland is experiencing rising costs for environment protection inferring that
the significance of these expenditures is also growing. Taking into account the relationship between environment
protection expenditures and milk procurement, it is apparent that this relation was, for small and medium dairies,
lowest — 0.42 and 0.43%, respectively, and for large cooperative dairies this relation was lowest in 2008 — 0.41%.
Medium dairy cooperatives noted the highest rise indication for environment protection expenditure as they re-
lated to milk procurement i.e. 0.62% in 2004, to 5.67% in 2010. Analyzing the relationship of these costs for the
full period of the study, it was evident that environment protection expenditures in relation to milk procurement
more than doubled for the cooperatives studied — from 0.67 to 1.51%. This suggests that expenditures pertaining
to compliance with environmental regulations are important and undertaken projects serve to neutralize pollu-
tion or prevent its occurrence [1]. For that matter, this agricultural food industry has its own specificity which
sets it apart from other industries — first of all, the short period for storing raw milk and its propensity to spoil.
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This factor justifies efficient processing and avoiding long distance transport of raw milk [14]. The procurement
of raw milk, and its transport is an essential element in the functioning of a dairy plant: most important factors
are milk’s vulnerability understood as its low tolerance to conditions and effects of transport, the scattered nature
of'its producers and their distance from processing plants. With the creeping tendency of centralizing processing,
these above factors take on more significance. Careful planning of transport logistics insures the delivery of milk
with full value for processing at lowest possible cost. It is not only an issue of competitiveness with other dairies,
but above all, the condition allowing for technological processing [18, 8].

The nature of milk should be noted as goods undergoing physical transport — it is a perishable product in
which active natural processes take place which can only be retarded by cooling. Inappropriate logistics of raw
milk can induce biochemical processes which cannot be eliminated in down-the-line production and distribution
leading to not only consumption quality degradation, but also a threat to public health [22].

Zréznicowanie kosztow ochrony $rodowiska w polskich spéldzielniach mleczarskich i kosztéwskupu
mleka

Streszczenie: Celem artykulu byto oméwienie zréznicowania kosztow ochrony srodowiska w spotdziel-
niach mleczarskich w latach 2004 — 2010 z uwzglednieniem zréznicowania kosztéw skupu mleka. Materiat do
badan stanowity informacje uzyskane z kwestionariusza wywiadu oraz zrodta wtorne. Stwierdzono, ze koszty
ochrony $rodowiska w badanych spétdzielniach wzgledem kosztéw skupu mleka wzrosty z 0,67% do 1,51% co
oznacza, ze w dalszym ciggu koszty dotyczace spetniania wymogow srodowiskowych sg wazne.
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